The arylidene derivatives (1) of 3-phenyl-l,3-thiazolidine-2,4-dithione undergo 1,4-cycloaddition reaction with acrylonitrile, ethyl aery late, eo-nitrostyrene, styrylethyl ketone and N-arylmaleimides leading to substituted tetrahydrothiopyrano-7 H[2,3-d]thiazole-2-thiones (2) and (3).
1
Treatment of the highly coloured 5-arylidene derivatives of 3-phenyl-l,3-thiazolidin-2,4-dithione 5 > 6 (la-c) with an excess of acrylonitrile or ethyl aery late in acetic acid afforded the colourless 6-cyano or 6-carbethoxy-3 -phenyl -7 -aryl -tetrahydrothiopyrano-7 H[2,3-d]thiazole-2-thiones (2a-f), the structure of which was established from analytical and IR data, furthermore, when la was treated with acrylic acid followed by esterification, the product obtained was identical with 2d. Similarly refluxing la-c with co-nitrostyrene or with styrylethyl ketone in glacial acetic acid afforded the colourless 6-nitro or 6-ethylcarbonyl-3,5-diphenyl-7 -aryl -tetrahydrothiopyrano -7 H[2, 3- 
Refluxing 1 a-c with N-arylmaleimides in glacial acetic acid achieved the cycloaddition products 5,6 -bis -hydroxycarbonyl -3 -phenyl -7 -aryl -tetrahydrothiopyrano-7 H[2,3-d]-thiazole-2-thiones Narylimides (3a-f). Structural evidence for these tetrahydrothiopyrano derivatives were supported from both analytical and IR data, besides, when 1 a was refluxed with maleic anhydride in benzene the acid anhydride 4 was obtained which readily reacts with aniline to afford the amide 5 (2, R = H, R'=COOH, R"= CONHph), the latter cyclizes to 3 a by the action of acetic anhydride-sodium acetate mixture.
Biological results: Results of antibacterial and antifungal tests are shown in Table I , and it may be seen that most of the compounds have significant activity.
The maximum overall activity found where R' is -NO2 group, this simulates the high activity of nitrofuryl derivatives 7 . Changing of groups in the aromatic ring (R) have no significant activity. 
Experimental
Infrared spectra (KBr) were recorded on PerkinElmer Model 21 spectrophotometer. Melting points are uncorrected.
General procedure for the reaction of 1 a-c with acrylonitrile or with ethylacrylate to give 3-phenyl-6-cyano (carbethoxy)-7-aryl-tetrahydrothiopyrano-7 H-[2,3-d]thiazole-2-thiones
(2 a-f) To each of 1 a-c (0.01 mole), in glacial acetic acid (30 ml), either acrylonitrile or ethyl acrylate (0.02 mole) was added, the mixture was heated on a water bath for 30 minutes and left overnight at room temperature. The solid so obtained was filtered off and recrystallized from alcohol. The colourless products 2 a-f are listed in Table II. IR spectrum of 2 i L äS cl typical example of the cyano derivatives (2 a-c) shows VC=N at 2260 cm -1 .
IR spectrum of 2d as a typical example of the carbethoxy derivatives (2d-f) shows vc=o at 1725 cm-1 .
Preparation of 2d by the action of acrylic acid on la followed by esterification
To a suspension of la (2.0 g) in 30 ml benzene was added 2.0 g acrylic acid, the mixture was heated on a water bath till decolourisation of the solution took place, left to cool and evaporated till dryness. The oil so obtained was washed several times with pet. ether (b.p. 60-80 °C); then 50 ml of absolute ethyl alcohol was added followed by 3 ml of concentrated sulphuric acid, the solution was refluxed on a water bath for 5 hours, concentrated by evaporation under vacuum and left to cool. The solid so obtained, was filtered off, and re crystallized from alcohol, m.p. 167 °C proved to be identical (m.p. and mixed m.p.) with 2d.
General procedure for the reaction of la-c with conitrostyrene, styrylethyl ketone or N-arylmaleimides
To each of la-c (0.01 mole), suspended in glacial acetic acid (30 ml), was added 0.01 mole of either co-nitrostyrene, styrylethyl ketone, N-phenylmaleimide or N-p-chlorophenylmaleimide. The mixture was heated on a water bath for 30 minutes, or till decolourisation took place, then it was left to cool. The solid product so obtained was filtered off and recrystallized from the appropriate solvent.
Compounds 3,5-diphenyl-6-nitro-7-aryl-tetrahydrothiopyrano-7 H[2,3-d]thiazole-2-thiones(2g-i)
are crystallized from ethanol as colourless crystals and are listed in Table II . IR spectra of 2g-i show vsno, = 1370 cm -1 and at vasN02 = 1560 cm -1 .
Compounds 3,5-diphenyl -6 -ethyl carbonyl -7 -aryltetrahydrothiopyrano-7 H[2,3-d]thiazole-2-thiones (2j-l) are crystallized from ethanol as colourless crystals and are listed in Table II . IR spectra of 2j-l show vc=o = 1730 cm -1 (ester carbonyl stretching).
Compounds 3 -phenyl -7-aryl -5,6-bishydroxycarbonyltetrahydrothiopyrano -7 H [2,3-d] thiazole -2 -thione N-arylimides (3 a-f) are crystallized from acetic acid as colourless crystals and are listed in Table III . IR spectra of 3 a-f shows vc=o= 1675 cm -1 (amide 1 band).
Action of maleic anhydride on la to give the anhydride 4
To a solution of la (1.0 g) in 30 ml benzene was added 0.5 g maleic anhydride and the solution was heated on a water bath till decolourisation took place. The solid that separated was filtered off and crystallized from benzene to afford 4 as colourless crystals, m.p. 217 °C, yield 50%.
Analysis for C20H13NO3S3
Found C 58.13 H3.10 N 3.34 S 23.22, Calcd C 58.39 H 3.16 N 3.41 S 23.36. IR spectrum for 4 shows vc=o at 1860 cm -1 and vc=o at 1790 cm -1 (anhydride carbonyl absorption) 8 . To a solution of the anhydride 4 (1.0 g) in 100 ml ether was added dropwise 1.0 ml aniline in 20 ml ether. The solid that separated was filtered off, washed with ether and then crystallized from ethyl alcohol as colourless crystals, m.p. 118 °C, yield 73%. IR spectrum shows broad absorption ranging from 3520 «3300 cm" 1 (OH and NH stretching) and an absorption band at 1650 cm -1 (amide 1 band).
Table II. 3-Phenyl-6-cyano(carbethoxy)-7-aryl-tetrahydrothiopyrano-7 H[2,3-d]thiazole-2-thiones (2 a-f) and 3,5-Diphenyl-6-nitro(ethylcarbonyl)-7-aryl-tetrahydrothiopyrano-7 H[2,3-d]thiazole-2-thiones (2g-l).

Calcd
Analysis for C26H20N2O383
Cyclization of the amide 5 to give the imide 3 a
The amide 5 (1.0 g) was suspended in 15 ml acetic anhydride and 0.5 g fused sodium acetate, the mixture was then heated on water bath for 30 minutes, left to cool and then poured over water, the solid that separated was filtered off, washed with water and then crystallized from acetic acid as colourless crystals, m.p. 140 °C, proved to be identical (m.p. and mixed m.p.) with 3a.
Method used in biological tests
Test organism media: Enriched broth medium composed of the following ingredients (g/1); peptone 6.0, casein 4.0 yeast extract 1.5, dextrose 1.0, tap water. In case of bacteria the pH was adjusted at 7.0 and in case of yeast at 5.0.
Plate medium: Agar agar (15 g/1) was added to the above mentioned media, 20 ml media were poured in each sterilized Petri-dish. The above plates were inoculated with test organism and left for two hours in the refrigerator, then the cylinderplate method used in the microbiological assay of antibiotics was used. The plates were incubated for 48 hours at 30 °C.
